A g riculture C a n ad a , L ondon R esearch C e n tre , an d the C hem istry D e p a rtm e n t, U niversity o f W estern O n ta rio , L o n d o n , O n ta rio , N 6 A 5B7 Z . N atu rfo rsch . 41c, 6 7 7 -6 8 0 (1986); received Ja n u a ry 15/A pril 4, 1986 Fungal M etab o lites, B utane-2,3-diols, 2 -H y droxym ethylhexa-2,4-dienol, S oybean P a th o g en , N M R S tudies M etab o lites isolated from the soybean p a th o g e n Colletotrichum truncatum w ere iden tified as meso-and d -( -)-butane-2,3-diol and the previously u n re p o rte d co m p o u n d , colletru n co ic acid m ethyl e ster, to w hich structure 1 is assigned m ainly on 'H -and 13C M R evidence. T h e co m p o u n d has a sk eleto n u n p re ce d en te d for a fungal p o ly k etid e. T h e p reviously u n k n o w n 2-hydroxym ethylhexa-2,4-dienol was also isolated.
Introduction
Colletotrichum spp. have furnished a num ber of biologically active and structurally unusual m eta bolites, such as the colletotrichins [1] , colletodiol [2] and gloeosporone [3] . As part of a program on mycotoxin production by fungi, we undertook a study of m etabolites produced by C. truncatum, a species from which no metabolites appear to be known but which is of agricultural importance as a pathogen of soybean [4] , Chromatography of a culture filtrate ob tained from the fungus yielded substantial amounts of partly resolved mixtures of meso-and d -( -)-butane-2 ,3-diol, and numerous fractions consisting of obviously closely related substances ('H M R spec tra) that were active in the brine shrimp bioassay [5] . These fractions, ranging in am ount from 0.2 to at most a few mg, tended to decompose or rearrange during their separation and only one compound could be isolated in an essentially homogeneous but oily form. This also decomposed during the course of our studies; however, sufficient data were accumu lated to define its structure as 1. The compound is highly unusual, as a fungal m etabolite, both in the absence of oxygenation of its benzenoid ring and as a contradiction of T urner's "rule" that "the uncyclized residues from the methyl ends of polyketide chains * P a rt 125 o f 13C m agnetic resonance studies. R e p rin t req u ests to D r. A . Stoessl, A griculture C a n ad a , L o n d o n R esearch C e n tre , U niversity Sub Post O ffice, L o n d o n , O n ta rio , C an ad a N 6 A 5B7 o r to Prof. J. B. S to th ers, D e p a rtm e n t o f C hem istry, U niversity o f W estern O n ta rio , L o n d o n . O n ta rio . C an ad a N 6 A 5B7.
V e rlag d e r Z eitsch rift für N aturforschung, D -7400 T üb in g en 0341 -0382/86/0700-0677 $ 0 1 .3 0 /0 are never shorter than residues from the carboxyl end of the chain" [6] .
Materials and Methods

Fungal culture
Colletotrichum truncatum (Schweinitz) Andrus et M oore, was obtained from the American Type Cul ture Collection, Rockville, M d., USA, as ATCC 18013 and m aintained on potato-dextrose agar. Small portions of mycelium were used to inoculate potato-dextrose broth (cubed potato, 200 g fresh weight; dextrose, 20 g, boiled in 1 1 H 20 for 1 h; strained and volume readjusted to 1 1) contained in 60 Roux bottles (100 ml each) which was then incu bated at 27 °C in the dark in still culture for 6 weeks. 
Spectroscopy
Infrared spectra (IR) were determ ined on a Pye Unicam PU 9516 spectrom eter and ultraviolet spec tra (U V ) with a Shimadzu UV-240 instrum ent. The mass spectra were obtained with a Varian M AT 311A system at 70 eV and an inlet tem perature of 18 °C. A Varian XL-200 system was used for m easur ing 'H M R spectra and 'H -'H decoupling experi ments, and a Varian XL-300 system for °C M R spec tra, with CDC13 as solvent and tetramethylsilane as internal reference.
Results and Discussion
Butane-2,3-diols
The identity of the components of fractions 22-26 and 27-36 as the meso-and d -( -)-isomers of butane-2 ,3-diol followed without ambiguity from the IR spectrum (liq. film: strong broad OH absorption 3370 cm-1, no carbonyl) and the NMR spectra which were in excellent agreement with literature data ('H M R [7, 8] , 13CM R [8, 9] ). It may be noted that the 'H M R spectrum published in ref. [7] . is clearly that of the meso compound, containing a small am ount of the other isomer. 'H M R param eters for the d -( -)-isomer do not appear to have been re ported previously; the sample obtained by re chrom atography of fractions 22-26 was 90% pure (10% m eso-isomer by 'H M R ) and had The butane-2,3-diols are well known as bacterial m etabolites [10] but a search of the literature re vealed only one report of a previous isolation from a fungus [8] .
Colletruncoic acid m ethyl ester
The IR spectrum of this compound contained hy droxyl absorption at 3610 (s) and 3510 (br) cm-' and a strong band at 1740 cm-' indicative of a saturated ester or lactone. The 13CMR spectrum established the presence of 20 nonequivalent carbons with sig nals at 20. which was clearly indicative of a double bond adja cent to an arom atic ring (cf. styrene H a 6 6.64 [11] ). Irradiation of the H -6 pattern reduced the 6 6.75 (H-7) doublet to a singlet and a m ethine multiplet at 6 4.55 became a doublet of doublets (7 = 4 and 6 Hz), thus identifying H-5 which must be bonded to carbon bearing oxygen. Irradiation of the H-5 pat tern, collapsed the H -6 absorption to a clean dou blet, J = 16.3 Hz and each of two partially overlapping multiplets at 6 1.70 and 1.78 were transform ed to doublets of doublets with J = 3.5, 14 Hz and 7=8, 14 Hz respectively, thereby revealing the 4-methy lene grouping. Analogous decoupling experiments showed that the latter methylene protons are adja cent to another m ethine proton at 6 4.32 which, in turn, is flanked by a second methylene group near Ö 2.6 which appears as the AB part of an ABX pat tern typical of a freely rotating methylene group ad jacent to an asymmetric centre. The lack of further splitting and the chemical shift of these methylene protons require the second substituent to be de shielding and to lack a-protons. The only available grouping which fits these criteria is the oxycarbonyl function. Hence, at this juncture, the sum of these data led to part structure 2 a or b with the aryl methyl ortho to the C7 side-chain because this fragment al most undoubtedly must be polyketide derived. Ir radiation of the methyl signal at 6 2.25 slightly sharp ened the aryl proton doublet at Ö 7.04 suggesting that this methyl group is para to the lower field aryl pro ton as in 2a, although the alternative form ulation 2b cannot be entirely dismissed. The remaining *H absorptions are uniquely accom m odated by part structure 3 with m ethine patterns at Ö ~ 2.1 and 4.92, attributable to H-17 and -15, re spectively. The form er is responsible for the doublet splitting of the methyl signal at 6 1.04 and is also coupled to one pair of methylene protons at 6 2.79 (dd, J = 3. 
2-H ydroxym ethylhexa-2,4-dienol
An attem pt to obtain a further supply of com pound 1 from a fresh batch of cultures was unsuccess ful but, instead, furnished a small am ount of material which was identified as 2-hydroxymethylhexa-2,4-dienol on the following evidence. The 'H M R spec trum revealed the absorption for a methyl group (6 1.78, dd, 3H) vicinally coupled (7 = 6.8 Hz) to an adjacent olefinic proton (6 5.80, dq, 1H, H-5) and long-range coupled (J = 1.5 Hz) to another olefinic spectrum also contained two singlets (6 4.24, 2H; 6 4.39, 2H) which could be readily assigned to two oxymethylene groups. The singlet at 6 4.24 was dis tinctly broad (vVi ~ 2 Hz) indicating long-range coupling to H-3. The 13C spectrum consisted of seven signals: öc 135.6 (quat sp2 C), 126.1, 129.6, 132.8 (sp2CH ), 60.2, 67.5 ( -C H 20 -) and 18.5 (C H 3) as established by the D EPT sequence [12] . These data led directly to the form ulation of the com pound as 5, in excellent accord with the UV spectrum, }imax 232 nm (e 19,500) which is that of a trialkyl-substi tuted trans-1,3-butadiene [13] . The presence of hy droxyl groups was indicated by the IR spectrum, vmax 3600 (s) and 3450 (br) cm-1, and was confirmed by acetylation to the 0,0-diacetate; 6H 1.80 (dd, J = 6.75, 1.5 Hz, 3H, CH3), 2.05 (s, 6H , 2CH 3C O ), 4.59 (s, 2H, -C H 20 -) , 4.72 (s, 2H, -C H 20 -) , 5.87 (dq, J = 13.5, 6.75 Hz, 1H, H-5), 6 .24 (7 = 11.0 Hz, 1H, H-3), 6 .35 (ddq, J = 13.5, 11.0, 1.5 Hz, 1H, H-4) and the requisite molecular constitution C n H 160 4 as shown by high resolution mass spec trometry.
proton (6 6 .31, ddq, 1H, H-4). These olefinic pro tons, H-4 and H-5, exhibited a common coupling of 14.6 Hz and, therefore, could be assigned to a trans double bond. The remaining coupling of H-4, J = 10.8 Hz, showed its vicinal relationship to a third olefinic proton (6 6.07, broadened d, 1H, H-3). The
